Introduction {#s1}
============

Violence against women is recognized as both a pervasive public health problem and a shameful human rights violation [@pone.0062290-GarciaMoreno1]--[@pone.0062290-Watts1]. The widespread violence against women has a substantial impact on health: It leads to high rates of morbidity and mortality, including HIV and other sexually transmitted infections (STI), gynecological problems, unwanted pregnancy or abortion, depression, posttraumatic stress disorder, substance abuse, suicide and death [@pone.0062290-Campbell1]--[@pone.0062290-Tjaden1]. One of most common types of violence against women is partner violence (PV), which refers to physical, sexual, or mental abuse perpetrated by the women's husbands, boyfriends, or partners, including sexual partners such as clients of commercial sex [@pone.0062290-Krantz1]. Female sex workers (FSW) are a group most likely to be victimized by PV with documented high rates of PV in this population [@pone.0062290-Church1]--[@pone.0062290-Goodyear1]. For example, El-Bassel et al. reported that two of every three FSW in New York experienced violence from either a stable partner or a client [@pone.0062290-ElBassel1]. Shannon et al. reported that 57% of FSW in Vancouver, Canada, experienced gender-based violence including partner violence in the past 18 months [@pone.0062290-Shannon1].

Global literature documents pervasive PV against FSW especially its relationship with increased HIV risks [@pone.0062290-Choi1]--[@pone.0062290-Maman1]. Existing qualitative studies also depict the context and psychosocial consequences of PV [@pone.0062290-Jeal1]--[@pone.0062290-Shannon2]. Some quantitative studies have examined the relationship between PV and psychosocial consequences but they typically employed single indicator of psychosocial distress, such as substance abuse or suicidal behaviors [@pone.0062290-Rossler1]--[@pone.0062290-Shahmanesh1]. There is a lack of studies that have applied multifaceted measures to depict different aspects of psychosocial effects of PV against FSW. Further, global literature on PV against FSW has been mostly from high-income western countries and focused on street-based, drug-using women who practice survival sex [@pone.0062290-Church1], [@pone.0062290-ElBassel1], [@pone.0062290-Shannon1], [@pone.0062290-Surratt1]. These women are different from FSW in developing countries who primarily work in entertainment establishments or brothels and provide indirect sexual services [@pone.0062290-Harcourt1]. Contrary to the popular belief that brothel-based FSW are safer than their counterparts in the streets, data revealed that street-based FSW reported more frequent physical violence; whereas brothel-based FSW were more likely to report more severe incidence of sexual violence [@pone.0062290-Raphael1]. The current study will report PV against FSW in China, where commercial sex has flourished in the past three decades.

The past 30 years have witnessed a rapid resurgence of commercial sex in China, fueled by growing income disparities, high mobility of population and changing norms of sexuality [@pone.0062290-Gil1]. About 10 million FSW work in a complex hierarchy of commercial sex establishments [@pone.0062290-Huang1]. Similar to existing global literature on FSW, most data on FSW in China are about their HIV and STI risks [@pone.0062290-Hong1]. Limited data reveal that this population suffers a high frequency of PV and high rates of psychosocial distress, including suicidal behaviors. For example, Hong et al. reported that 18% of FSW had suicidal ideation and 6% had attempted suicide in the past 6 months and about two thirds of FSW had depression [@pone.0062290-Hong2]--[@pone.0062290-Hong3]. Despite these sporadic data, to date, no study has been conducted on the relationship between PV and psychosocial distress among FSW in China. In an attempt to fill this gap in the literature, the current study addressed the following research questions: 1) What is the prevalence of PV against FSW perpetrated by clients and stable partners respectively? And 2) how is PV associated with five measures of psychosocial distress after controlling for potential confounders?

Methods {#s2}
=======

Ethics Statement {#s2a}
----------------

The study protocol was approved by the Institutional Review Boards at the Wayne State University in the USA and Beijing Normal University in China.

Study Site {#s2b}
----------

The study was conducted in Guangxi Zhuang Autonomous Region in southwest border of China. One of the five ethnic minority autonomous regions, Guangxi is ranked the second in terms of total HIV prevalence and first in terms of new HIV infection cases [@pone.0062290-Guangxi1]. Guilin City located in northeast Guangxi and Beihai City in the southern coast were selected as research sites for the study. Both cities are medium size with population over one million and both are tourists spots attracting 4--10 million visitors to each city every year. Local CDC estimated that more than 2,000 FSW worked in at least 150 commercial sex establishments in each city.

Sampling and Participant Recruitment {#s2c}
------------------------------------

We used the same sampling and recruitment strategies as we did in previous studies with FSW in China [@pone.0062290-Hong2], [@pone.0062290-Hong3], [@pone.0062290-Hong4]. In the formative phase of the study, our research team worked closely with the local CDC for ethnographic mapping, in which all known commercial sex venues were updated on the maps. Participants in the current study were recruited from 60 establishments (31 in Guilin and 29 in Beihai) that represented all known commercial sex venues in Beihai and Guilin, including saunas, night clubs, bars, karaoke (KTV), bars, massage parlors, hair salons, restaurants, mini hotels, and the streets. We first contacted the owners or managers of each representing establishment for permission to conduct research on their premises; if they declined (less than 30%), we identified other venues of the same type and similar size until the targeted sample size (i.e., approximately 500 FSWs in each city) was achieved. Once we obtained permission from the manager, we invited FSW in the site to participate; about 20% of FSW in participating venues declined to participate.

Data Collection Procedure {#s2d}
-------------------------

We conducted the survey in separate rooms or private spaces in the establishments; only the interviewer and the participant were allowed to stay in the room. After the informed consent, the participant completed a structured questionnaire in a paper-pencil format; the interviewer only provided assistance when necessary. It took about 45 minutes to complete the questionnaire and each participant received a small gift equivalent to 30 yuan (\$4.5). Among 1,022 women who completed the survey, 937 provided information on violence from clients and were included in the analysis; 279 women did not report having stable partners and therefore did not provide data on PV from stable partners.

Measures {#s2e}
--------

***Demographic information*** collected in the survey include age, ethnicity (Han or ethnic minority), residency (rural or urban household registration), education (completed middle school or not), marital status (ever married or not), length of migration (months of living in the city), length of working in the city (months of working in the city), living with partners or not, working venue, and monthly income. Because of high correlation between length of migration and length of working, we only included in the latter in the data analysis. Because of the hierarchy of commercial sex establishments, the venues were categorized into four types by the mean income of FSWs at each venue: Level 1 included those venues with mean income higher than 3,000 yuan each month (in this study, only FSWs working sauna had a mean income higher than 3,000 yuan); Level 2 consisted of those venues with mean income between 2,000 to 3,000 yuan (night club, KTV, bar, dancing halls); Level 3 included those venues with mean income between 1,000 to 2,000 yuan (message parlor, hair salon); and Level 4 consisted of those venues with mean income less than 1,000 yuan (restaurant, mini hotel, and streets).

***Partner violence*** scales were adapted from the WHO's Multi-Country Study on Women's Health and Domestic Violence [@pone.0062290-GarciaMoreno1]. PV measured in the current study covered three dimensions: physical violence (e.g., slapped you or threw something at you that could hurt you; pushed you or shoved you or pulled your hair; kicked you; dragged you or beat you up), sexual violence (e.g., forced you into intercourse; inserted something into your genitals), and psychological abuse (e.g., belittled or humiliated you in front of others; threatened to hurt you or someone you care about). PV from stable partners included three additional items, for example, ignoring you for a long time, threat of separating you from your children or terminating your pregnancy, and restriction of your freedom. All the items were assessed using a 4-point scale: 0 = never, 1 = occasionally, 2 = sometimes, and 3 = frequently. The PV from clients included 17 items with a composite score ranging from 0 to 51; the PV from stable partners included 20 items with a composite score ranging 0 to 60. Because of big range and skewed distributions of both variables, we used binary score (dichotomized never or ever experience PV) in data analysis.

***Psychosocial distress*** was measured by five indicators: alcohol intoxication, drug use, suicidal behavior, depression, and loneliness; all indicators were validated in Chinese language including our own studies of FSW in China [@pone.0062290-Hong2], [@pone.0062290-Hong3], [@pone.0062290-Hong4]. A*lcohol intoxication* was measured by frequency of alcohol intoxication (e.g., every day, once every 2--3 days, once a week, once every 2--3 weeks, never). Respondents were categorized into never or ever had abuse intoxication. *Drug use* was measured by a single item: "Have you ever used illicit drugs? (Yes/No)"; respondents were categorized into never or ever groups. *Suicidal behavior* was measured by two items of suicidal ideation ("had seriously considered killing yourself") and suicidal attempt ("had tried to kill yourself"). Respondents who answered "yes" to either of these two questions were categorized into ever had suicidal behavior and the rest into never. *Depression* was measured by the Center for Epidemiologic Studies Depression scale (CES-D) [@pone.0062290-Radloff1], which was validated in Chinese culture.^31^ The Cronbach's alpha for the current study sample was.89; and the mean score was 17.35 (ranged 0 to 53); a cut-off point of 16 was used for dichotomization [@pone.0062290-Lin1]. *Loneliness* was measured by the UCLA Loneliness scale [@pone.0062290-Russell1]. The Cronbach's alpha of the scale in the current study was.74; the mean score was 43.30 (ranging from 20 to 75); a cut-off point of 44 was used for dichotomization [@pone.0062290-Russell1].

Data Analysis {#s2f}
-------------

First, we used Chi-square and *t*-test to compare demographic characteristics between those who had never and ever experienced PV from stable partners and clients. Second, multivariate logistic regression models were built to examine the independent relationship between PV and key demographic variables. To control for potential intra-class correlation (ICC) by venue due to cluster-sampling, we used random effect modeling. Adjusted odds ratio (aOR) and 95% confidence intervals (95% CI) were used to depict an independent relationship between dependent and independent variables. Third, the association between PV and each of the five indicators of psychosocial distress was analyzed using Chi-square or *t*-test. Finally, multivariable regression models were built to examine further the relationship between PV and psychosocial distress (each of the five indicators and the total psychosocial distress score) while controlling for potential confounders. Variables of significance in Step 2 were included in the multivariable models. Similar to Step 2, random-effect modeling was employed to control for ICC; adjusted odds ratio (aOR) for logistic regression models and 95% CI were used to depict the independent relationship between dependent and independent variables. Data management and analysis were performed using Stata 10.0.

Results {#s3}
=======

Demographic Characteristics and Partner Violence {#s3a}
------------------------------------------------

As shown in [Table 1](#pone-0062290-t001){ref-type="table"}, the mean age of the participants was 24.9. Most of them were Han, more than half of them were from rural areas, and 72% were never married. They had worked in the cities on an average of 44 months and earned 2,660 yuan a month; the income varied considerably among individuals and across different venues. About 45% FSW (422 out of 937) ever experienced PV from their clients; among FSWs who had stable partners, 58% (430 out of 743) ever experienced PV from their stable partners. Roughly 21% FSW experienced PV from stable partners only and 20% experienced PV from clients only; nearly 20% had PV from both stable partner and clients (data not shown in table).

10.1371/journal.pone.0062290.t001

###### Demographic characteristics of FSWs and relationship with Partner Violence.

![](pone.0062290.t001){#pone-0062290-t001-1}

                                                               Total (n = 1022)    Violence from Stable Partners (n = 743)^1^   Violence from Clients (n = 937)[2](#nt102){ref-type="table-fn"}                      
  ----------------------------------------------------------- ------------------- -------------------------------------------- ----------------------------------------------------------------- ------------------- -----------------------------------------
  **Age,** Mean (SD)                                             24.89 (6.67)                     25.81(6.62)                                             24.88(6.95)                                24.78(6.74)                    24.86(6.68)
  **Ethnicity**                                                                                                                                                                                                      
  Han                                                                84.4%                           89.50%                                 84.00%[\*](#nt105){ref-type="table-fn"}                    87.20%         81.50%[\*](#nt105){ref-type="table-fn"}
  Non-Han                                                            15.6%                           10.50%                                                 16.00%                                     12.80%                         18.50%
  **Residency**                                                                                                                                                                                                      
  Urban                                                              44.4%                           46.90%                                                 42.30%                                     43.90%                         44.80%
  Rural                                                              55.6%                           53.10%                                                 57.70%                                     56.10%                         55.20%
  **Education**                                                                                                                                                                                                      
  \<middle schl                                                      63.4%                           58.80%                               69.10%[\*\*\*](#nt106){ref-type="table-fn"}                  63.30%                         65.20%
  ≥middle schl                                                       36.6%                           41.20%                                                 30.90%                                     36.70%                         34.80%
  **Marital Status**                                                                                                                                                                                                 
  Never                                                              71.5%                           64.90%                                                 70.00%                                     71.80%                         72.00%
  Ever                                                               28.5%                           35.10%                                                 30.00%                                     28.20%                         28.00%
  **Length of Working** mean (sd)                                43.98 (35.81)                   47.19 (39.05)                                           44.65 (34.94)                              41.47 (33.48)                  45.27 (37.46)
  **Living arrangement**                                                                                                                                                                                             
  Living with Partner                                                27.4%                           25.93%                                                 27.59%                                     25.93%                         27.59%
  Not living w. partner                                              72.6%                           74.07%                                                 72.41%                                     74.07%                         72.41%
  **Venue Level** [3](#nt103){ref-type="table-fn"}                                                                                                                                                                   
  Level 1                                                           27.00%                           23.29%                                                 24.81%                                     25.34%         33.74%[\*](#nt105){ref-type="table-fn"}
  Level2                                                            57.00%                           58.22%                                                 58.48%                                     57.96%                         50.00%
  Level3                                                             7.2%                            8.56%                                                   5.82%                                      7.27%                          7.64%
  Level4                                                             8.7%                            9.93%                                                  10.89%                                      9.43%                          8.62%
  **Income** RMB[4](#nt104){ref-type="table-fn"}, mean (sd)    2667.52 (2364.20)               2507.92 (2379.10)                                       2591.60 (2178.01)                          2767.41 (2480.32)              2682.00 (2361.79)

Note: ^1^: FSWs who reported having stable partners, and who completed more than half of the 20-item IPV-stable partner scale.

FSWs who completed more than half of the 17-item IPV-client scale.

Venues were grouped based on the median income of FSWs in each venue. Level 1 refers to sauna (mean income higher 3,000 RMB/month); Level 2 refers to Karaoke, bars, dancing halls, and night clubs (mean income between 2,000 and 3,000 RMB/month); Level 3 refers to hair washing room, massage parlor, and restaurants (mean income between 1,000 and 2,000 RMB/month); Level 4 refers to mini hotels and streets (mean income less than 1,000 RMB/month). Also see Methods section for details.

At the time of study, the currency exchange rate for RMB and USD was: 1 USD = 6.3 RMB.

p\<.05,

p\<.005.

As shown in [Table 2](#pone-0062290-t002){ref-type="table"}, among FSW ever experienced PV from stable partners, PV was significantly associated with ethnic minority and rural residency, having less than middle school education, and living with stable partners. Among FSW who ever experienced PV from clients PV was significantly associated with ethnic minority, and working in lower level of commercial sex venues.

10.1371/journal.pone.0062290.t002

###### Multivariate logistic regression of partner violence on key demographic characteristics^1^.

![](pone.0062290.t002){#pone-0062290-t002-2}

                                                             Violence from Stable Partners (n = 743)                    Violence from Clients (n = 937)
  -------------------------------------------------- -------------------------------------------------------- ----------------------------------------------------
  **Age,**                                                              0.96 (0.92, 1.00)                                       1.0 (0.96, 1.04)
  **Non-Han ethnicity**                                 1.91 (1.10, 2.98)[\*](#nt109){ref-type="table-fn"}     1.54 (1.04, 2.26)[\*](#nt109){ref-type="table-fn"}
  **Residency**                                                         0.97 (0.70, 1.36)                                      0.89 (0.66, 1.19)
  **Had ≥middle school educ.**                        0.55 (0.39, 0.77)[\*\*\*](#nt110){ref-type="table-fn"}                   0.87 (0.64, 1.18)
  **Have been married**                                                 0.88 (0.56, 1.39)                                      0.98 (0.64, 1.52)
  **Living w stable partners**                          1.55 (1.11, 2.16)[\*](#nt109){ref-type="table-fn"}                     1.09 (0.80, 1.50)
  **Venue Level** [2](#nt108){ref-type="table-fn"}                                                            
  Level1                                                                  **Reference**                                          **Reference**
  Level2                                                                0.91 (0.61, 1.34)                      0.64 (0.43, 0.96)[\*](#nt109){ref-type="table-fn"}
  Level3                                                                0.71 (0.34, 1.46)                                      0.80 (0.40, 1.59)
  Level4                                                                1.82 (0.81, 4.11)                                      0.84 (0.34, 2.05)
  **Income**                                                             1.0 (0.93, 1.07)                                       1.0 (0.94, 1.06)

Note: ^1^Random effect model, justifying intra-class correlation within each venue due to cluster sampling.

Venues were grouped based on the median income of FSWs in each venue.

p\<.05,

p\<.005.

Association of Partner Violence and Psychosocial Distress {#s3b}
---------------------------------------------------------

PV was significantly and positively associated with all of the five indicators of psychosocial distress. For instance, 56% of FSW who had PV from stable partners had depression compared to 40% in their counterparts; 70% of participants experienced PV from stable partner reported alcohol intoxication compared to 56% in their counterparts; and 12.1% of respondents who ever had PV from stable partners had suicidal behavior, compared with 4.8% of their counterparts.

The mean score of CED-S among FSWs who had ever experienced PV from stable partner was as high as 17.9(SD = 9.2), compared to 14.8(SD = 9.0) in their counterparts. For those who had experienced PV from clients, psychosocial distresses included suicidal behaviors, drug abuse, depression, and loneliness. Women who reported violence from clients also had more elevated CES-D scores (mean = 18.6) than their counterparts (mean = 16.3). About 13% of FSW who had experienced PV from clients had suicidal behaviors, compared to 7.2% of their counterparts ([Table 3](#pone-0062290-t003){ref-type="table"}).

10.1371/journal.pone.0062290.t003

###### Association between Partner Violence and psychosocial distress.

![](pone.0062290.t003){#pone-0062290-t003-3}

                                                      Violence from Stable Partners (n = 743)             Violence from Clients (n = 937)                            
  ----------------------------------- -------------- ----------------------------------------- ------------------------------------------------------ -------------- -----------------------------------------------------
  **Depression** (CES-D) (mean, SD)    17.12 (9.65)                14.82 (9.00)                 17.94 [\*\*\*\*](#nt115){ref-type="table-fn"} (9.16)   16.32 (9.54)    18.64[\*\*\*](#nt114){ref-type="table-fn"} (9.74)
  ** Depression,^1%^**                    49.05%                      39.73%                       55.95%[\*\*\*\*](#nt115){ref-type="table-fn"}          47.35%         59.61%[\*\*\*\*](#nt115){ref-type="table-fn"}
  **Loneliness** (mean, SD)            43.62 (7.87)                41.23 (7.79)                 44.44[\*\*\*\*](#nt115){ref-type="table-fn"} (7.24)    42.58 (7.81)   44.54[\*\*\*\*](#nt115){ref-type="table-fn"} (7.64)
  ** Loneliness,^2%^**                    47.31%                      36.99%                       54.94%[\*\*\*\*](#nt115){ref-type="table-fn"}          46.37%          56.16%[\*\*\*](#nt114){ref-type="table-fn"}
  **Alcohol intoxication,** %             67.26%                       56.5%                       70.00%[\*\*\*\*](#nt115){ref-type="table-fn"}          59.20%            65.40%[\*](#nt113){ref-type="table-fn"}
  **Drug abuse,** %                       18.30%                      15.30%                          20.70%[\*](#nt113){ref-type="table-fn"}             15.50%          23.20%[\*\*\*](#nt114){ref-type="table-fn"}
  **Suicidal behavior**, %                9.50%                        4.80%                       12.10%[\*\*\*\*](#nt115){ref-type="table-fn"}          7.20%           13.0%[\*\*\*](#nt114){ref-type="table-fn"}

Cut-off point for depression scale: 16.

Cut-off point for loneliness scale: 44.

p\<.05,

p\<.005,

p\<.0001.

As shown in the [Tables 4](#pone-0062290-t004){ref-type="table"} and [5](#pone-0062290-t005){ref-type="table"}, even after controlling for potential confounders, PV from stable partner were still significantly associated with depression (aOR = 2.00), loneliness (aOR = 2.08), alcohol intoxication (aOR = 2.27), and suicidal behavior (aOR = 2.91) ([Table 4](#pone-0062290-t004){ref-type="table"}). Likewise, PV from clients was significantly associated with depression (aOR = 1.76), loneliness (aOR = 1.61), alcohol intoxication (aOR = 1.87), drug abuse (aOR = 1.99), and suicidal behavior (aOR = 1.93) ([Table 5](#pone-0062290-t005){ref-type="table"}). Other risk factors for psychosocial distress included younger age and working in lower-end commercial sex venues.

10.1371/journal.pone.0062290.t004

###### Multivariate regression^1^ of psychosocial distress indicators on partner violence from [stable partners]{.ul} (n = 743)^1^.

![](pone.0062290.t004){#pone-0062290-t004-4}

                                                                             Depression                                                 Loneliness                                            alcohol intoxication                                            Drug abuse                                                 Suicide
  -------------------------------------------------- ---------------------------------------------------------- ---------------------------------------------------------- ---------------------------------------------------------- ---------------------------------------------------------- --------------------------------------------------------
  **Experience violence from stable partner**         2.00[\*\*\*\*](#nt121){ref-type="table-fn"} (1.45, 2.76)   2.08[\*\*\*\*](#nt121){ref-type="table-fn"} (1.51, 2.87)   2.27[\*\*\*\*](#nt121){ref-type="table-fn"} (1.52, 3,39)                      1.26 (0.80, 1.99)                       2.91[\*\*\*](#nt120){ref-type="table-fn"} (1.54, 5.49)
  **Age**                                                                 1.0 (0.96, 1.03)                          0.96[\*](#nt118){ref-type="table-fn"} (0.92, 0.99)                         0.97 (0.93, 1.02)                       0.81[\*\*\*\*](#nt121){ref-type="table-fn"} (0.76, 0.87)                     0.95 (0.89, 1.01)
  **Non-Han ethnicity**                                                  0.85 (0.53, 1.36)                                          0.84 (0.53, 1.34)                                          0.91 (0.50, 1.64)                                          1.09 (0.60, 1.98)                                         1.21 (0.60, 2.46)
  **Had ≥middle school educ.**                                           0.93 (0.67, 1.31)                                          1.11 (0.80, 1.56)                                          1.33 (0.87, 2.02)                                          1.09 (0.70, 1.72)                                         1.57 (0.89, 2.75)
  **Living w. stable partners**                                          0.74 (0.53, 1.02)                                          0.90 (0.65, 1.25)                                          1.00 (0.67, 1.50)                                          0.98 (0.62, 1.56)                                         0.60 (0.33, 1.09)
  **Venue level** [2](#nt117){ref-type="table-fn"}                                                                                                                                                                                                                                               
  Level1                                                                   **Reference**                                              **Reference**                                              **Reference**                                              **Reference**                                             **Reference**
  Level2                                                1.70[\*\*](#nt119){ref-type="table-fn"} (1.24, 2.53)        1.60[\*](#nt118){ref-type="table-fn"} (1.09, 2.36)      6.15[\*\*\*\*](#nt121){ref-type="table-fn"} (3.4, 11.15)                      1.87 (1.00, 3.48)                         3.02[\*](#nt118){ref-type="table-fn"} (1.30, 7.04)
  Level3                                                                 0.85 (0.41, 1.78)                                          1.38 (0.67, 2.81)                                          0.72 (0.27, 1.92)                                          2.65 (0.84, 8.36)                         4.51[\*](#nt118){ref-type="table-fn"} (1.24, 16.4)
  Level 4                                                                2.07 (0.88, 4.87)                        3.30[\*\*\*](#nt120){ref-type="table-fn"} (1.47, 7.37)                       0.43 (0.12, 1.48)                                           1.47e-07 (0, ∼)                                          2.12 (0.3, 14.58)
  **Income**                                                             0.98 (0.21, 2.50)                                          0.99 (0.92, 1.06)                                          0.92 (0.84, 1.01)                                          1.04 (0.94, 1.15)                                         1.06 (0.94, 1.20)

Note: ^1^Random effect model, justifying intra-class correlation within each venue due to cluster sampling.

Venues were grouped based on the median income of FSWs in each venue.

p\<.05,

p\<.01,

p\<.005,

p\<.0001.

10.1371/journal.pone.0062290.t005

###### Multivariate regression^1^ of mental health indicators on partner violence from [clients]{.ul}(N = 937)^1^.

![](pone.0062290.t005){#pone-0062290-t005-5}

                                                                             Depression                                                Loneliness                                           alcohol intoxication                                            Drug abuse                                            Suicidal behavior
  -------------------------------------------------- ---------------------------------------------------------- -------------------------------------------------------- ---------------------------------------------------------- ---------------------------------------------------------- --------------------------------------------------------
  **Experience violence from clients**                1.76[\*\*\*\*](#nt126){ref-type="table-fn"} (1.34, 2.30)   1.61[\*\*\*](#nt125){ref-type="table-fn"} (1.22, 2.11)    1.87[\*\*\*](#nt125){ref-type="table-fn"} (1.31, 2.65)    1.99[\*\*\*\*](#nt126){ref-type="table-fn"} (1.36, 2.91)   1.93[\*\*\*](#nt125){ref-type="table-fn"} (1.23, 3.03)
  **Age**                                                                0.99 (0.96, 1.02)                                         0.96 (0.93, 0.99)                                         0.97 (0.93, 1.00)                       0.84[\*\*\*\*](#nt126){ref-type="table-fn"} (0.80, 0.89)                     0.96 (0.92, 1.01)
  **Non-Han ethnicity**                                                  1.11 (0.76, 1.60)                                         0.82 (0.56, 1.18)                                         1.34 (0.84, 2.16)                                          0.97 (0.59, 1.570                                         1.34 (0.77, 2.33)
  **Had \>middle school educ.**                                          0.92 (0.69, 1.22)                                         1.00 (0.76, 1.34)                                         1.13 (0.79, 1.63)                                          1.08 (0.74, 1.59)                                         1.17 (0.73, 1.85)
  **Venue level** [2](#nt123){ref-type="table-fn"}                                                                                                                                                                                                                                             
  Level 1                                                                  **Reference**                                             **Reference**                                             **Reference**                                              **Reference**                                             **Reference**
  Level2                                              1.95[\*\*\*\*](#nt126){ref-type="table-fn"} (1.42, 2.67)   1.68[\*\*\*](#nt125){ref-type="table-fn"} (1.18, 2.40)   7.94[\*\*\*\*](#nt126){ref-type="table-fn"} (4.43, 14.2)    2.34[\*\*\*](#nt125){ref-type="table-fn"} (1.29, 4.26)                      1.68 (0.97, 2.92)
  Level3                                                                 0.92 (0.52, 1.63)                                         1.47 (0.80, 2.71)                                         0.81 (0.33, 1.99)                          3.00[\*](#nt124){ref-type="table-fn"} (1.09, 8.22)                        2.18 (0.88, 5.45)
  Level 4                                                                2.48 (1.23, 5.02)                         2.61[\*](#nt124){ref-type="table-fn"} (1.19, 5.71)                        0.53 (1.53, 1.80)                                            0.0001 (0, ∼)                                           1.08 (0.24, 4.81)
  **Income**                                                             1.01 (0.95, 1.07)                                         0.99 (0.93, 1.04)                                         0.97 (0.90, 1.04)                                          1.07 (0.99, 1.16)                                         1.07 (0.99, 1.17)

Note:^1^Random effect model, justifying intra-class correlation within each venue due to cluster sampling.

Venues were grouped based on the median income of FSWs in each venue, see Methods section for details.

p\<.05,

p\<.005,

p\<.0001.

Discussion {#s4}
==========

Several limitations should be noted before we interpret the study findings. First, our study was conducted in Guangxi, a multiethnic region in Southwest China. Current findings may not be generalizable to other areas of China. Second, we might have over sampled FSWs working in higher-income commercial sex venues. Our sampling scheme was based on a map of commercial sex venues maintained by the local centers for disease control and prevention. The map was updated during our formative phase of the project. It might be that women in lower levels of the commercial sex hierarchy were less visible (most did not have regular venues) and therefore were not identified in our ethnographic mapping. However, the demographic characteristics of the current sample were consistent with other studies of FSWs in urban areas of China [@pone.0062290-Hong1]. Third, we did not analyze different types of PV (i.e., sexual, physical and mental violence) perpetrated by clients and stable partners, the effects of different types of PV on psychosocial distress merit further research. Fourth, our study was based on a cross-sectional design, which precluded us from drawing any causal conclusions. Though some existing literature suggests that exposure to violence caused higher level of psychosocial distress [@pone.0062290-Campbell1], [@pone.0062290-Shannon1]; the relationship could also be reverse or reciprocal [@pone.0062290-Kilpatrick1]. Fifth, the psychosocial distress indicators included in the current study were limited; some were only single-item measures. Furthermore, our study didn't include stressful life events (e.g., childhood sexual abuse, sex work-related stigma, and incarceration) that may contribute to FSWs' psychosocial distress [@pone.0062290-Jeal1], [@pone.0062290-Reed1], [@pone.0062290-Sanders1]. Finally, like all other community-based studies, our data were subject to volunteer bias and social desirability bias.

Despite these limitations, the current study represents one of the first efforts to investigate PV perpetuated by stable partners and clients against FSWs and its effects on their psychosocial distress. Our data revealed a high prevalence of PV experienced by FSW in China; PV was independently and significantly associated with key indicators of psychosocial distress. The prevalence of PV experienced by FSW in China is lower than among street-based FSW in Western countries [@pone.0062290-ElBassel1], [@pone.0062290-Shannon1], but much higher than the PV experienced by Chinese women in general (10--38%) [@pone.0062290-Parish1], [@pone.0062290-Xu1]. Although previous qualitative studies documented the negative effects of PV experienced by FSW, our study provided quantitative data on the association between PV and five indicators of psychosocial distress.

Our findings revealed that younger age, minority, lower education, and living with partners were associated with higher rates of PV, which is similar to previous studies on FSW in other countries. For example, higher rates of PV were reported by aboriginal or native FSW in Canada, minority FSW in the USA, younger women with less education in other Asian countries [@pone.0062290-ElBassel1], [@pone.0062290-Choi1], [@pone.0062290-Shannon2]. Such evidence suggests that certain groups of FSW are more vulnerable to PV and deserve more attention and special assistance.

Previous researchers have also documented that stable partners were a constant source of stress and major perpetrators of violence against FSW [@pone.0062290-Karandikar1], [@pone.0062290-Reed1]. For instance, a study with FSW in China reported that FSW with stable partners were twice as likely to have suicidal behaviors compared to those without stable partners [@pone.0062290-Hong2]. In the current study, we observed a higher frequency of PV perpetrated by stable partners; such PV was also linked to more detrimental effects, such as higher rates of alcohol intoxication and suicidal behaviors. In spite of their significant role in FSW's life, FSW's stable partners have rarely been included in health promotion programs targeting FSW.

PV has long been recognized in the literature but inadequately addressed in public health programs [@pone.0062290-GarciaMoreno2], [@pone.0062290-GarciaMoreno3]. Violence against FSW is related to cultural and religious taboos associated with female sexuality and the sale of sex [@pone.0062290-Shannon3]. Throughout the world, these cultural taboos have become institutionalized by defining sex work as criminal behavior, with enforcement of sanctions directed more often toward FSW than their clients [@pone.0062290-Rekart1]. The stable partners, clients, and the society as a whole consider FSW and their work not only illegal, but immoral and perhaps deserving of punishment [@pone.0062290-Ratinthorn1]. In China, the oppressive patriarchal social structure and the cultural sanctions on "impurity" are aggravated by the increasing gender inequality as a result of uneven economic growth and rapid social transition [@pone.0062290-Gil1], [@pone.0062290-Hershatter1]. In this sense, the PV observed in the current study is a small reflection of the "institutional violence" or "structural violence" against FSW [@pone.0062290-BrooksGordon1].

Global recognition of PV against women and the discussion of policies and programs to address this problem rely on an assumption of legal status of these women or focus on the general female population [@pone.0062290-GarciaMoreno1], [@pone.0062290-GarciaMoreno2], [@pone.0062290-GarciaMoreno3]. FSW, because of their illegal or immoral status, have typically been omitted from the discussion despite the sheer number of this population and the high prevalence and severity of PV they experience. Most studies and discussion of FSW, however, have typically taken place within the discourse of "HIV prevention"; even the advocacy of decriminalization or legalization of commercial sex was driven by the goal of HIV prevention [@pone.0062290-Shannon3]. We acknowledge huge progress on women's health and human rights in the global combat of HIV, but call for more attention to the wellbeing of FSW and a break in the vicious circle of violence that is perpetrated by inequality of the economic and oppressive social and political reality of women's lives.

Interventions to break this vicious circle can be carried out at the micro or community level and at the macro or policy level [@pone.0062290-Shannon2]. At the micro level, male partners and clients must be included in violence reduction programs; they and other members of the society should be aware of the accountability and responsibility for the outcomes of violence. We also need to provide counseling services to FSW [@pone.0062290-Karandikar1]; these services can be integrated into the existing voluntary counseling and testing (VCT) clinics, a service network structure available in most of urban centers and townships in China [@pone.0062290-Wu1]. At the macro level, we advocate for decriminalization of sex work, so that FSW could seek help when they are subject to violence. We also call for more education and employment opportunities for women, especially for young women from rural areas. Deprivation of alternative employment and lack of opportunities for advancement in life have been the main reasons for seeking work in the commercial sex [@pone.0062290-Zheng1].

Our data underscore an urgency to reduce PV perpetuated by clients and stable partners against FSWs. In China, the 10 million FSW represent a large number of young women; their psychosocial wellbeing and basic health and human rights deserve more attention and public health efforts at community, national, and international levels.
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